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ABSTRACT : PROBLEM TO BE SOLVED: To provide a separator for a fuel cell having high electric 
conductivity and high corrosion resistance at a low cost. 

SOLUTION: This separator 200 is inserted between fuel cells 100 of a fuel cell stack 
laminated with multiple fuel cells 100 arranged with electrodes on both sides of a solid 
electrolyte, and it Is provided with fuel gas passage grooves 202 for feeding fuel gas to 
one adjacent fuel cell 100 on one side face and oxidant gas passage grooves 201 for 
feeding oxidant gas to the other adjacent fuel cell 100 on the other side face. A metal plate 
203 used as the base material of the separator 200 is applied with a plating surface 
treatment with a material selected from a group of silver, chromium nitride, a composite 
oxide of a platinum group, and a complex of boron carbide and nickel. 
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[Name] Sou one new 
(57) [Abstract] 

[Problem] Electrical conductivity to be high, corrosion resistanc 
e to be high, offer of separator for the inexpensive fuel cell. 

[Means of Solution] Fuel cell cell 100 which allots electrode to bo 
th sides of solid electrolyte beingjaminated, multiple in fuel cell 
battery stack which becomes putting, Being inserted between 
aforementioned fuel cell cell, they to be used, Is adjacent to one 
side surface and to supply fuel gas to on one handfuel cell cell fuel 
gas passage slot 202 in order, It has as, Being a separator 200 for 
fuel cell which has oxidant gas stream passage slot 201 in order to 
supply theoxidant gas to fuel cell cell of other which is adjacent in 
side face of the other, separator for fuel cell which designates 
that plating surface treatment due tothe material which in metal 
sheet 203 which becomes substrate of theaforementioned 
separator is selected from group of composite of thecomposite 
oxide , or boron carbide and nickel of silver , chromium nitride * 
and the platinum family is administered as feature. 



[Claim(s)] 

[Claim 1] Fuel cell cell which allots electrode to both sides of solid 
electrolyte beingjarninated, multiple in fuel cell battery stack 
which becomes putting, Being inserted between aforementioned 
fuel cell cell, they to be used, It has fuel gas passage slot in order is 
adjacent to one side surface and to supply thefuel gas to on one 
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hand fuel cell cell as, Being a separator for fuel cell which has 
oxidant gas stream passage slot in order to supply theoxidant gas 
to fuel cell cell of other which is adjacent in side face of the other, 
separator for fuel ceD which designates that plating surface 
treatment due tothe material which in metal sheet which becomes 
substrate of theaforementioned separator is selected from group of 
composite of thecomposite oxide , or boron carbide and nickel of 
silver , chromium nitride and the platinum family is administered 
as feature. 

[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention regards separator f 
or fuel cell. 

[0002] 

[Prior Art] As for fuel cell, solid polymer electrolytic , phosphor 
ic acid type and molten carbonate type , solid oxide type or 
other various isinformed by types of electrolyte which is used, 
solid polymeric electrolyte fuel cell among these when polymer 
resin film which possesses proton-exchanging group in the 
molecule containing water is done in saturation being a fuel cell 
which utilizes thefact that it functions as proton-conducting 
electrode, operates with relatively low temperature domain, 
becausealso electricity generating efficiency is superior, various 
application are anticipated with onefor electric car installing as 
beginning. 

[0003] With solid polymeric type fuel cell mixed gas of hydrogen , 
carbon dioxide , nitrogen and the water vapor on anode (fuel 
electrode) side, air and water vapor is supplied on cathode 
(oxidant electrode )side. 

[0004] Temperature of respective gas is high temperature state of 
80 to 90 °C, as forthe separator high heat resistance is required 
by being exposed to therespective gas. 

[0005] In addition, as for separator in order to connect between e 
ach cellto electrical, contact resistance where high electrical 
conductivity and constituent material are low isneeded. 

[0006] As Prior Art, as shown in Japan Examined Patent Publicat 
ion Hei 8 - 222237 disclosure, coating are done those whichhave 
been disclosed good fineness carbon graphite of electrical 
conductivity in metal sheet. In addition, in Japan Unexamined 
Patent Publication Hei 6 - 349508 disclosure , chromium and 
platinum group metal or oxide .providing coating of conductive 
polymer or other electrically conductive material is disclosed in 
metal sheet. 

[0007] 

[Problems to be Solved by the Invention] But, former coating of 
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[Embodiment of Invention] Below, concerning Working Example 
of this invention, based on the drawing you explain. 

[0016] Figure 1 is exploded diagram of fuel cell of this invention, 
clamping doing battery cell 100 with separator 200 is done 
making use of thebattery cell 100 of structure which with 
separator 200 electrolyte layer 101 which was formedwith solid 
polymeric electrolyte with fuel electrode 103 and oxidant 
electrode 105 making use of battery cell 100 ofthe structure which 
clamping is done, battery cell 100 clamping, it islaminated. 

[0017] Conduit 201 which oxidant gas which is supplied to oxidan 
t electrode 105 passes isformed in one surface of separator 200. 
conduit 202 which fuel gas which is supplied to fuel cell 103 passes 
isformed in other one surface of separator 200. 

[0018] Separator 200 vis-a-vis electrode 103 and 105 as it posses 
ses collector functionwith electrical conductivity, has partitioning 
function which prevents mixture with the oxidant gas and fuel gas. 
aluminum sheet , titanium sheet and SUS (stainless steel sheet) 
etc are used as metal sheet 203 whichbecomes base, aluminum" 
which is a material which is a especially low cost is desirable. 

[0019] (Working Example 1) In metal sheet 203, silver plating in 
order to produce surface coating of silver plating isdone. silver 
plating to metal sheet 203 does silver plating to thickness of 10 
^m withthe conventional electrolytic plating method or 
nonelectrolytic plating method . As for silver plating it is a noble 
metal, but it is a inexpensive, inexpensive surface treatment 
ispossible. 

[0020] Table 1 is graph which displays relationship between thesur 
face pressure and contact resistance; As test condition of this time, 
you used test piece due to electroplating in the SUS 304 (stainless 
steel) substrate of 45 mm X 52 mm, carbon paper of thickness 1.0 
mm you contacted with thecontact area 10 cm 2 as counterpart 
member. 

[0021] As a result, as understood from this graph, it is something 
where thesilver plating like this invention contact resistance of 
test piece which is done contact resistance ofthe test piece which 
gold plating is done has shown value where same extents almost 
low in SUS, satisfies required performance as separator of the fuel 
cell. 

[0022] In addition Table 2 is graph which displays relationshipbet 
ween corrosion test days and contact resistance of test piece which 
silver plating is done, corrosive environment condition is done 
inside air * water vapor atmosphere of 75 °C. Way you 
understand from this graph, like this invention contact resistance 
which thesilver plating is done is low even with corrosive 
environment condition, it becomes something wherethe corrosion 
resistance is good. Furthermore with this test as for corrosive 
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carbon graphite is technology which is done, butthere is a 
sputtering or other manufacturing method in coating of carbon 
graphite, but it becomes somethingto which productivity is bad, is 
high in cost 

[0008] In addition as for the latter with chromium and conductiv 
e polymer corrosion resistancebeing high temperature high 
humidity environment, corrosion resistance is not fully. In 
addition as for platinum group metal and its oxide as for corrosion 
resistance they arequite high ones, but stability with lengthy is not 
fully. In order to stabilize, surface treatment is necessary, it 
be come sdis advantageous in productivity and cost. 

[0009] Furthermore when it uses, as one for fuel cell it comes to p 
ointof being exposed to separator voltage of approximately IV 
due tothe electrode reaction, as gas approximately of 80 °C 
which air andthe hydrogen and steam which in addition are 
supplied include, thereare some where also environmental 
condition is harsh. 

[0010] Furthermore, it can increase gold plating, electrical conduct 
ivity as surface treatment method whichis superior in having and 
corrosion resistance in SUS , titanium andthe aluminum or other 
metal sheet but, cost is high. 

[001 1] As for this invention being something which solves above- 
mentionedproblem, electrical conductivity is high, corrosion 
resistance is high, offers separator for the inexpensive fuel cell. 

[0012] 

[Means to Solve the Problems] To solve above-mentioned technic 
al problem in order, Is devised in Claim 1 of this invention as for 
technical means (Below , it names technical means of 1st. ) 
which, fuel cell cell which allots electrode to both sides of solid 
electrolyte beinglarninated, multiple in fuel cell battery stack 
which becomes putting, Being inserted between aforementioned 
fuel cell cell, they to be used, It has fuel gas passage slot in order is 
adjacent to one side surface and to supply the fuel gas to on one 
hand fuel cell cell as, Being a separator for fuel cell which has 
oxidant gas stream passage slot in order to supply the oxidant gas 
to fuel cell cell of other which is adjacent in side face of the other, 
being, It is a separator for fuel cell which designates that plating 
surface treatment due to thematerial which in metal sheet which 
becomes substrate of aforementionedseparator is selected from 
group of composite of composite oxide , or theboron carbide and 
nickel of silver , chromium nitride and platinum family 
isadministered as feature. 

[0013] Effect due to technical means of above-mentioned 1st see 
ms likebelow . 

[0014] Namely, electrical conductivity was high, it possesses effec 
t where corrosion resistancewas high, such as separator for 
inexpensive fuel cell. 

[0015] 
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environment test, only 50 day it isdone, but contact resistance is 
thought even after 50 day that it isapproximately a 5 mQ X cm 2 . 
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[0023] (Working Example 2) On metal sheet 203, it treats chro 
mium nitride plating (CrN) and produces chromium nitride plating 
surface coating. It does chromium nitride plating to metal sheet 
203, to thickness of 5 with the sputtering and PDV method . 

[0024] With this working example, as for chromium nitride coati 
ng it makes directly metal surfaceby PVD method . This 
chromium nitride was superior in chemical stability, could actualize 
separator whichis superior even in electrical conductivity. 

[0025] Table 3 is graph which displays relationship between thesur 
face pressure and contact resistance regarding test piece which 
nitride coating is done, test condition of this time is condition 
which is similar to Working Example 1. 

[0026] As understood from this graph, it is something where chro 
mium nitride plating likethe this invention contact resistance of 
test piece which is done has shown valuewhich is close to contact 
resistance of test piece which gold plating is done inthe SUS, 
satisfies required performance as separator of fuel cell. Making 
use of titanium nitride it is good in addition to chromium nitride 
plating. In addition in case of titanium nitride, also it is possible 
directly to dothe nitriding in titanium plate. 

[0027] Furthermore, plating of nitriding zinc as understood from 
graph, doesnot satisfy required performance contact resistance to 
be large as separator of fuel cellas Comparative Example. 

[0028] (Working Example 3) On metal sheet 203, composite plati 
ng of platinum family in order to produce composite-plated 
surface coating ofthe platinum family is done. It does compound 
plating of platinum family to metal sheet 203, to thickness ofthe 
5 |xm. 

[0029] Table 4 is graph which displays relationship between thesur 
face pressure and contact resistance regarding compound oxide 
plating test piece of palladium (Pd). test condition of this time is 
condition which is similar to Working Example 1 . 

[0030] Way you understand from this graph, like this working exa 
mple 3 it is somethingwhere composite oxide plating of palladium 
contact resistance of test piece which is done thecontact resistance 
of test piece which gold plating is done has shown value wherethe 
quite same extent is low in SUS, satisfies required performance as 
separatorof fuel cell. 

[0031] In addition Table 5 composite oxide plating of palladium is 
graph whichdisplays relationship between corrosion test days and 
contact resistance of test piece which is done, corrosive 
environment condition is done inside air * water vapor 
atmosphere of 75 °C. Way you understand from this graph, like 
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this invention contact resistance which thesilver plating is done is 
low even with corrosive environment condition, it becomes 
something wherethe corrosion resistance is good. Furthermore 
with this test as for corrosive environment test, only 35 day it 
isdone, but contact resistance is thought even after 35 day that it 
isapproximately a 5 mQ X cm 2 . 

[0032] In addition other than compound oxide plating of palladiu 
m, it is possible to dothe compound oxide plating of chromium 
nitride plating , ruthenium (Ru) and iridium (Ir). This plating 
administers electrolysis compound plating of ruthenium and 
theiridium, is formed by after that administering anodizing. 

[0033] Also compound oxide plating of ruthenium and tantalum is 
formed with same method. Furthermore it is possible to use 
compound oxide of Ru O2 / ZxOi , Ru O2 /Ti O2 ,the Ru O2 / 
AI2O3 and Ru O2 /La03 or other platinum family. 

[0034] (Working Example 4) On metal sheet 203, composite plati 
ng of boron carbide and nickel (B4 CI Ni) is done. It does boron 
carbide to metal sheet 203 and composite plating of nickel, to 
thethickness of 5 um with sputtering and PDV . 

[0035] Table 6 is graph which displays between boron carbide and t 
herelationship of surface pressure and contact resistance regarding 
compound plating test pieceof nickel. Way you understand from 
this graph, like this working example 4 it is somethingwhere 
composite plating of boron carbide and nickel contact resistance of 
test piecewhich is done contact resistance which gold plating is 
done has shown valuewhere quite same extent is low in SUS, 
satisfies required performance as theseparator of fuel cell. 

[0036] 
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[Effects of the Invention] Invention of Claim 1, as though it is bel 
ow , has effect. 

[0044] Namely, electrical conductivity was high, it possesses effec 
t where corrosion resistancewas high, such as separator for 
inexpensive fuel cell. 
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[Brief Explanation of the Drawing(s)] 

[Figure 1] Fuel cell exploded diagram which consists of separator e 
tc of this invention. 

[Explanation of Reference Signs in Drawings] 

100 * * * fuel cell cell 

202 * * * fuel gas passage slot 

201 * * * oxidant gas stream passage slot 

200 * * * . separator for fuel cell 
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